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Abstract
Objective: The purpose of this study was to investigate the distribution of chronic illness and associated disability, out-of-pocket
payment (OOPP), and other related factors using survey data from Bangladesh.
Methods: This study analyzed Bangladesh Household Income and Expenditure Survey data that include socio-economic and
demographic data, such as consumption, expenditures, and assets, along with information regarding chronic illness and disability.
Multiple linear regression models were used to identify factors significantly associated with OOPP. Furthermore, a binary Logistic
regression model was employed to assess the association of the explanatory variables with disability status.
Results: A higher prevalence of chronic illness was found for those with chronic gastritis (18.70%), and 41.92% of the population
had at least one side disability. The average OOPP healthcare expenditure for chronic illness was estimated to be US$7.59. Higher
OOPP was found among the upper 2 wealth quintiles. Overall OOPP health expenditure was significantly higher among individuals
with an associated disability (P< 0.001). The likelihood of having an associated disability was higher among those individuals with
a lower education level (OR¼ 2.36, 95% CI: 1.95e4.06), those who not earning an income (OR¼ 2.85, 95% CI: 2.53e3.21), those
who did not seek care (OR¼ 1.73, 95%CI: 1.57e1.90), those who sought care from a pharmacy (OR¼ 8.91, 95%CI: 7.38e10.74),
and those in the lowest wealth quintile (OR ¼ 7.21, 95% CI: 6.41e8.12).
Conclusions: The high OOPP illustrates the necessity of financial risk protection for the population at low socio-economic status.
Therefore, we recommend that the government strengthen the healthcare system with appropriate support directed to the rural and
elderly populations.
© 2017 Chinese Medical Association. Production and hosting by Elsevier B.V. on behalf of KeAi Communications Co., Ltd. This is
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Introduction
The burden of chronic illness is increasing and is a
significant cause of mortality and morbidity world-
wide.1 According to the 2015 Global Burden of Disease
(GBD) study, non-communicable diseases (NCDs)
caused 71.3% of global deaths in 2015, equivalent to
approximately 39.8 million deaths. Total deaths attrib-
utable to NCDs rose by 14.3%, an increase of 5 million
deaths since 20152; approximately 80% of these deaths
occurred in low- and middle-income countries
(LMICs).3The rapidly increasing rates of chronic illness
constitute a major public health challenge, undermining
social and economic development.4 In the latest GBD
study, the leading causes of NCD deaths were cardio-
vascular disease (17.9 million) and cancers (8.8
million), though the global death due to cancers
increased by 17.0% since 2005.2 Chronic illnesses,
including heart disease, stroke, cancer, chronic respira-
tory disease, and diabetes, account for half of annual
mortality (54%) and the burden of illness (47%) in the
Southeast Asian Region.5Chronic illnesses are expected
to exceed communicable, puerperal, prenatal, and food
diseases on the list of leading causes of death in all
countries by 2020.1 According to the comprehensive
estimates in the GBD study, deaths from chronic NCDs
are expected to increase up to 77% from 1990 to 2020,
and chronic NCDs are the cause of disability in 68% of
people living with disability worldwide and 84% in
LMICs.6,7 Bangladesh is presently in the middle of the
epidemiologic transition, characterized by a shift in
burden of disease as primarily attributable to infectious
and deficiency diseases to mostly attributable to non-
communicable chronic illnesses.8,9 Recent evidence
suggests that chronic illnesses are responsible for almost
half of the annual mortality (51%) and burden of disease
(41%) in Bangladesh.8 Chronic illnesses are not only
responsible for premature death, but also have major
adverse effects on quality of life and contribute to sub-
stantial economic costs on households, communities,
and society.2 The high prevalence and duration of
chronic conditions often require long-lasting continuing
care that contributes to an increase in the disability
burden.10,11 The most difficult outcome for individuals
with a chronic illness and disability is prevention of
working, performing normal daily tasks, and socializ-
ing, which necessitate help from a caregiver and thus
increases economic burden for the individual, house-
hold, and the country. Further, patients with chronic
conditions usually incur high level of out-of-pocket
payment (OOPP) for healthcare that leads to income
deficiencies for other necessities, and impedes access to
healthcare, therefore reducing quality of life.10,12OOPP
may be a severe hardship if it consumes a large pro-
portion of income, particularly for people with multiple
chronic conditions, along with disability, who require
regular health service for the management of their
illness.
Chronic illnesses with or without a disability are
usually related to high economic burden. Similar to
many LMICs, Bangladesh is also facing the burden of
disease where OOPP remains the most substantial sup-
port for healthcare, and health insurance is almost
nonexistent, with the exception of small scale non-
governmental organization-financed schemes.13,14 Pri-
vate health expenditure constitutes a significant share of
total healthcare (63.3%) in Bangladesh, of which 97.4%
is covered throughOOPP.15The increasing prevalence of
multiple chronic conditions will contribute to increasing
healthcare utilization and increasing costs.16 Moreover,
individuals with chronic disease and associated disabil-
ities have poorer health, and the healthcare costs for the
disabled present a severe financial hardship that may be
catastrophic to financialwell-being.17 It has already been
demonstrated that households with at least one member
with chronic conditions face higher financial risks than
other households18e20; financial riskmight increasewith
associated disability. Studies have shown that as the need
for OOPP health expenditure increases, there is a cor-
responding decrease in the use of health services in
LMICs.21,22 Reliance on OOPP results in catastrophic
health expenditure and impoverishment in LMICs,
including Bangladesh.22,23 A study in Bangladesh re-
ported that incidence of catastrophic health expenditure
among households with members having chronic con-
ditions is significantly greater, and the financial risk of
the lowest income households was about 3 times higher
than the highest income households.24 While there is
accumulated evidence showing a rapid rise in chronic
disease, literature on the extent to which households
experience financial burden related to OOPP due to
chronic disease and disabilities is limited. The objective
of this study was to observe the distribution of chronic
illness with associated disability, and to assess the
financial burden of households due to chronic conditions
and associated disabilities using nationwide survey data.
Material and methods
Data source
This study used data from a large nationally repre-
sentative survey, the Bangladesh Household Income
and Expenditure Survey (HIES) 2010, conducted by
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the Bangladesh Bureau of Statistics (BBS), an apex
organization of Bangladesh's Ministry of Planning. The
survey objectives, sampling technique, survey design,
survey instruments, measuring system, and quality
control have been described elsewhere.25 In brief, a 2-
stage stratified random sampling technique was
employed for drawing the sample of HIES 2010, under
the framework of Integrated Multipurpose Sample
(IMPS) design, developed on the basis of the sampling
frame for the Population and Housing Census 2001.
The IMPS design consisted of 1000 Primary Sampling
Units (PSUs), with 640 from rural and 360 from urban
PSUs included in the sample throughout the country.
Each PSU comprised approximately 200 households
and was selected from 16 different strata. In the second
stage, 20 households were selected from each of the
rural PSUs and PSUs located in the municipal areas.
Data collection was performed between February 1,
2010 and January 31, 2011.
A total of 12,240 households were selected, with
7840 from rural areas and 4400 from urban areas.
Among the selected households, a total of 55,580 in-
dividuals were interviewed, 35,894 from rural areas
and the remainder from urban areas. The survey
collected socio-economic data at the household level,
such as family earnings, consumption, and expendi-
tures, assets, housing conditions, as well as individual
level data on demographic structure (age, gender,
marital status), education, employment, health, and
disability. This analysis considered both household and
individual level data. The wealth quintile was con-
structed using household characteristics from house-
hold level data and, then, values of wealth quintile
were allocated to all individuals based on household.
However, 74 cases were dropped due to missing values
for the wealth index. Finally, data from 39,245
(70.61%) individuals with any type of chronic illness
were analyzed. In order to estimate OOPP, data from
12,400 (31.60%) individuals with chronic disease were
considered, based on any type of healthcare utilization
and associated expense in the 30 days preceding the
survey. Individuals of any age range with chronic
illness were included in the analysis.
Study variables
Outcome variable
The World Health Organization (WHO) developed
the International Classification of Functioning,
Disability, and Health (ICFDH) to provide a frame-
work for conceptualizing disability. Functionalizing an
ICF-based strategy for disability has required the
advancement of new measurement models for con-
ducting both censuses and surveys. The Washington
Group had developed and adopted a small set of 6
disability-related questions suitable for use in national
censuses and surveys.26 The HIES-2010 used this set
of questions for the disability components to be
consistent with the ICFDH.26 The disability module
included 6 functional domains or basic actions: (1)
vision, (2) hearing, (3) walking and climbing, (4)
remembering and concentrating, (5) self-care, and (6)
speaking and communicating. To estimate disabilities
for the above 6 functions, a set of questions for the
disability components were included in the HIES-2010
survey and every individual of the household was
requested to provide information about the presence of
any disability and the severity of the disability. Each
question had 4 response levels: (a) no difficulty;
(b) yes, some difficulty; (c) yes, severe difficulty;
or (d) yes, can't see/hear/walk/remember/self-care/
communicate at all. For analysis, we recoded the
presence of disability into 2 groups: ‘0’ denoted for
“no difficulty” or ‘1’ for “any level of diffi-
culty”.17,26,27 Furthermore, to create an outcome vari-
able reflecting the presence of a disability, defined as
having at least one of the above six disabilities, we
created a measure with 2 values, ‘1’ denoting “at least
one side disability,” and a value of ‘0’ denoting “no
disability”. For the other outcome measurement, OOPP
for healthcare was derived by summing up direct
medical costs, including hospital outpatient fees,
medicine, admission or registration fees, physician
fees, diagnostic fees, and any other associated medical
supplies and direct non-medical costs, including
transportation and conveyance, lodging, tips, and other
associated costs.25 Indirect costs such as loss of pro-
ductivity, opportunity costs, and other intangible costs,
such as pain and suffering, were not captured in the
survey.
Independent variables
OOPP healthcare expenditure was regressed onto
explanatory variables, such as demographics (sex, age,
marital status, education, employment), type of chronic
disease (chronic fever, injuries, chronic heart disease,
asthma, gastritis or ulcer, hypertension, arthritis, dia-
betes, chronic dysentery, eczema, cancer, leprosy, pa-
ralysis, epilepsy, or others), type of healthcare provider
(public, private, pharmacy/dispensary, traditional, or
other), and economic status (lowest 20%, second 20%,
middle 20%, fourth 20%, or highest 20%). Age was
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divided into 5 groups: childhood (0e19 years), young
adulthood (20e39 years), middle-aged (40e64 years),
senior (65e84 years), or old senior (>84 years).28
Marital status was categorized into 3 groups: unmar-
ried, married, or other (widowed, divorced, or sepa-
rated). Educational level was categorized as: no
education, primary education, secondary education,
higher secondary, or higher education and earning
status.
Statistical analysis
Descriptive statistics were employed to summarize
the data about the different variables (Table 1). Status
of disability (“1” denoted the presence of at least one
disability with chronic illness and “0” denoted no
associated disability) and OOPP healthcare expendi-
ture were considered the outcome variables. OOPP
data was characterized by a large cluster of data at
zero, and the right-skewed distribution of the remain-
ing observations; however, the 76 zeros have been
deleted for the current analysis. The natural log of
OOPP healthcare expenditure was used to reduce the
effects of the skewed nature of the OOPP healthcare
expenditure variable. Multiple linear regression models
were used to evaluate the explanatory variables influ-
encing OOPP. Furthermore, a binary Logistic regres-
sion model was used to assess the effect of disability
status on the explanatory variables. Data cleaning,
validation, and all statistical analyses were performed
by using the STATA 13.0 software (Stata Corp LLC,
Texas, USA).
Ethical considerations
The Ethics Committee at Bangladesh Bureau of
Statistics (BBS) approved a waiver from ethical
approval for this retrospective study. As the de-
identified data for this study came from secondary
sources, this study did not require ethical approval.
Results
Description of study population
Table 1 demonstrates descriptive information about
the study population. The percentage of the female
population (55.38%) was higher than the male popu-
lation (44.62%). More than half (55.27%) of the study
population was middle-aged (40e64 years), followed
by young adult (21.82%) where a higher number of
persons were married (69.31%). Regarding education
level, about 60% of study population were illiterate,
followed by 21.64% of the study population have a
primary school education. Among the study sample,
approximately 70% of persons were income earners
although more than 65% were living in rural commu-
nities. Regarding the duration of self-reported chronic
illness, the mean duration of illness was 8.33 (standard
deviation (SD): 9.84) years while a higher percentage
(68.40%) of persons did not receive any healthcare in
Table 1
Background characteristics of study population.
Characteristics n %
Sex
Male 17,511 44.62
Female 21,734 55.38
Age group
Childhood (19 years) 746 1.90
Young adult (20e39 years) 8564 21.82
Middle aged (40e64 years) 21,691 55.27
Senior aged (65e84 years) 7010 17.86
Old senior aged (85 years) 1234 3.14
Marital status
Unmarried 2140 5.45
Married 27,202 69.31
Other 9903 25.23
Education level
No education 23,668 60.31
Primary 8492 21.64
Secondary 5496 14.00
Higher secondary 278 0.71
Higher 1311 3.34
Income earner
No 11,529 29.38
Yes 27,716 70.62
Chronic illness with at least
one side disability
No disability 22,795 58.08
Any disability 16,450 41.92
Sought medical treatment
Yes 12,400 31.60
No 26,845 68.40
Treatment from healthcare provider's
Public 27,405 69.83
Private 7515 19.15
Pharmacy/Dispensary 3567 9.09
Traditional 1,34 0.34
Other 624 1.59
Residence
Rural 25,601 65.23
Urban 13,644 34.77
Wealth quintile
Lowest 20% 7154 18.23
2nd 8358 21.30
3rd 8243 21.00
4th 6023 15.35
Upper 20% 9467 24.12
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last 30 days. Furthermore, about 41.92% persons re-
ported having at least one disability along with the
chronic illness. Most of the persons received healthcare
from a public provider (69.83%); in contrast, only
19.15% of persons received healthcare from private
providers.
Distribution of chronic disease, duration, and
disability
The frequency distribution of the sample population
according to self-reported chronic illnesses is shown in
Table 2. A high prevalence of chronic gastritis or ulcer
(18.70%), arthritis (17.54%), chronic heart disease
(8.52%), asthma (7.54%), paralysis (7.08%) was
found. The mean duration of illness was highest for
asthma (23.07 ± 16.34 years), followed by gastritis or
ulcer (9.21 ± 9.22 years), leprosy (8.99 ± 13.44 years),
epilepsy (12.90 ± 14.19 years), and diabetes
(8.57 ± 6.14 years). Considering chronic illness with at
least one disability, the higher prevalence was observed
for paralysis (98.85%), asthma (59.56%), arthritis
(56.00%), chronic fever (52.14%) and gastritis or ulcer
(45.37%).
Distribution of OOPP
The average OOPP healthcare expenditure for
chronic illness in last 30 days was US$ 23.78; female
patients spent more than male patients (US$ 28.75 vs.
US$ 15.33) (Table 3). Regarding age, the highest
amount of OOPP were reported in the middle-aged
group (US$ 32.73), followed by old senior (US$
22.9) and young adult (US$ 13.71) age groups.
Moreover, compared to other chronic illnesses, higher
OOPP was observed for cancer (US$ 106.04), chronic
heart disease (US$ 54.38), gastritis or ulcer (US$
36.88), injuries (US$ 24.11), chronic fever (24.11) and
diabetes (US$ 20.99). Overall OOPP was higher for
receiving healthcare from public providers (US$
47.71), followed by local pharmacy or dispensary (US$
33.45) as well as private providers (US$ 19.8) and
traditional providers (US$ 7.99) (such as kabiraj,
traditional healers, and so on). According to residence
setting, those who lived in urban areas spent more
money (US$ 32.42) compared to rural residents (US$
18.56). Furthermore, households within 4th wealth
quintiles spent more (US$ 57.45), followed by the
highest (5th) wealth quintile (US$ 29.4).
Regarding chronic illness with an associated
disability, overall OOPP health expenditure was
significantly higher for disabled people (US$ 26.16)
compared to non-disabled people (US$ 21.68)
(P< 0.001); females (US$ 32.87) spent more thanmales
(US$ 12.98). Furthermore, a significant variation of
OOPP health expenditure was observed between fe-
males with associated disability (US$ 32.87) and those
with no disability (US$ 24.74) (P < 0.001). It was also
noted that senior and old senior aged people with asso-
ciated disability spent significantly higher compared to
non-disabled persons; however, all age group with
associated disability spent higher than that of non-
Table 2
Distribution of chronic illness, duration and at least one side disabilities.
Chronic illness n (%) Duration of illness in years At least one side disability
with chronic illness, n (%)
Mean ± SD 95% CI
Chronic fever 2480 (6.32) 1.13 ± 1.82 (1.06, 1.20) 1293 (52.14)
Injuries 1702 (4.34) 1.85 ± 4.57 (1.63, 2.07) 140 (8.23)
Chronic heart disease 3342 (8.52) 6.46 ± 5.21 (6.28, 6.64) 177 (5.30)
Asthma 2960 (7.54) 23.07 ± 16.34 (22.48, 23.66) 1763 (59.56)
Gastric or ulcer 7339 (18.70) 9.21 ± 9.22 (9.00, 9.42) 3330 (45.37)
Hypertension 5116 (13.04) 3.93 ± 3.53 (3.84, 4.03) 1285 (25.12)
Arthritis 6882 (17.54) 7.47 ± 4.28 (7.37, 7.58) 3854 (56.00)
Diabetes 875 (2.23) 8.57 ± 6.14 (8.17, 8.98) 145 (16.57)
Chronic dysentery 112 (0.29) 6.94 ± 8.27 (5.39, 8.49) 28 (25.00)
Eczema 123 (0.31) 8.11 ± 8.83 (6.54, 9.69) 20 (16.26)
Cancer 79 (0.20) 4.02 ± 8.64 (2.09, 5.96) 57 (72.15)
Leprosy 31 (0.08) 8.99 ± 13.44 (4.07, 13.92) 7 (22.58)
Paralysis 2779 (7.08) 2.42 ± 3.14 (2.30, 2.54) 2747 (98.85)
Epilepsy 35 (0.09) 12.9 ± 14.19 (8.03, 17.77) 9 (25.71)
Others 5390 (13.73) 13.86 ± 11.72 (13.55, 14.17) 1595 (29.59)
Total 39,245 (100.0) 8.33 ± 9.84 (8.23, 8.42) 16,450 (41.92)
SD: standard deviation.
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disabled. It is found that the people without associated
disability suffered from chronic heart disease, diabetes,
arthritis, and cancer, and spent more than persons with
disability. Regarding healthcare provider, the people
with an associated disability had higher expenditure
when they sought care from any provider (public or
traditional) than non-disabled persons except private
provider. Persons with an associated disability from
Table 3
Distribution of out-of-pocket payment (in USD) in the last 30 days.
Components Out-of-pocket payment USD in last 30 days
Without disability With disability Overall out-of-pocket payment
n Mean ± SD Median (IQR) n Mean ± SD Median (IQR) n Mean ± SD Median (IQR)
Gender
Male 2628 17.09 ± 30.06 9.13 (14.78) 1961 12.98 ± 65.46 7.25 (2.35) 6586 15.33 ± 50.53 7.25 (16.67)
Female 3958 24.74 ± 46.31 14.49 (54.78) 3853 32.87 ± 39.53 6.52 (73.12) 5814 28.75 ± 43.29 7.25 (54.78)
Age group
Childhood
(19 years)
1477 11.16 ± 24.14 4.06 (7.25) 128 16.63 ± 28.25 5.80 (17.46) 1605 11.74 ± 24.61 4.35 (7.54)
Young adult
(20e39 years)
245 13.37 ± 61.96 9.13 (3.91) 29 17.62 ± 42.96 4.35 (9.75) 274 13.71 ± 60.67 9.13 (4.78)
Middle aged
(40e64 years)
3541 32.08 ± 31.11 23.91 (43.48) 3800 33.34 ± 39.61 6.52 (73.12) 7341 32.73 ± 35.77 23.91 (53.91)
Senior aged
(65e84 years)
1310 5.06 ± 25.30 3.19 (1.25) 1813 11.84 ± 71.26 7.25 (4.52) 3123 9.00 ± 31.54 7.25 (4.06)
Old senior aged
(85 years)
13 7.75 ± 7.96 5.80 (13.77) 44 27.38 ± 75.70 7.90 (18.66) 57 22.90 ± 66.96 7.25 (15.45)
Type of chronic illness
Chronic fever 1075 24.09 ± 23.01 23.91 (4.75) 21 25.21 ± 81.22 6.59 (11.74) 1096 24.11 ± 25.29 23.91 (12.32)
Injuries 51 21.88 ± 58.07 4.35 (13.04) 61 32.12 ± 64.32 6.88 (22.46) 112 27.45 ± 61.49 5.29 (20.85)
Chronic heart disease 1316 55.08 ± 60.38 57.97 (6.59) 73 41.78 ± 144.22 5.8 (17.68) 1389 54.38 ± 67.40 57.97 (10.20)
Asthma 804 15.26 ± 18.86 14.49 (3.21) 619 7.52 ± 10.16 6.52 (2.26) 1423 11.89 ± 16.14 6.52 (7.97)
Gastric or ulcer 1626 5.06 ± 12.83 3.19 (2.16) 1764 66.21 ± 21.69 73.91 (4.52) 3390 36.88 ± 35.46 10.07 (70.72)
Hypertension 1005 9.82 ± 13.68 9.13 (4.98) 93 88.82 ± 754.27 4.35 (9.13) 1098 16.51 ± 219.93 9.13 (4.65)
Arthritis 193 16.82 ± 60.93 3.91 (10.43) 175 10.35 ± 21.65 4.35 (10.58) 368 13.74 ± 46.64 4.06 (10.66)
Diabetes 93 25.41 ± 98.05 7.83 (18.12) 45 11.87 ± 18.56 4.35 (13.62) 138 20.99 ± 81.29 7.25 (17.39)
Chronic dysentery 30 6.30 ± 11.69 1.96 (3.77) 9 4.22 ± 3.68 3.62 (5.22) 39 5.82 ± 10.39 2.17 (4.06)
Eczema 29 6.94 ± 9.94 4.35 (5.65) 9 7.75 ± 9.42 3.62 (7.97) 38 7.13 ± 9.70 4.20 (5.80)
Cancer 5 124.90 ± 168.46 39.13
(186.09)
1 11.74 ± (e) 11.74 (e) 6 106.04 ± 157.60 25.43 (186.09)
Leprosy 9 8.50 ± 16.78 1.59 (6.67) 2 10.33 ± 3.43 10.33 (4.86) 11 8.83 ± 15.07 2.61 (10.29)
Paralysis 3 130.53 ± 210.95 17.39
(373.62)
1562 7.42 ± 4.30 7.25 (3.72) 1565 7.66 ± 10.22 7.25 (4.58)
Epilepsy 11 7.81 ± 7.01 5.8 (9.42) 3 5.85 ± 5.22 5.65 (10.43) 14 7.39 ± 6.53 5.72 (8.26)
Others 336 17.16 ± 44.12 5.51 (11.00) 1377 2.02 ± 9.01 0.80 (0.12) 1713 4.99 ± 21.96 0.80 (0.20)
Healthcare provider
Private 5691 23.16 ± 31.23 14.49 (20.72) 2024 10.33 ± 31.04 7.25 (4.25) 7715 19.8 ± 31.68 9.13 (16.67)
Public 242 30.57 ± 145.60 8.26 (15.94) 131 79.37 ± 636.26 8.99 (18.12) 373 47.71 ± 394.65 8.41 (16.23)
Pharmacy/Dispensary 514 4.75 ± 9.38 2.46 (4.20) 3050 38.29 ± 36.34 73.91 (73.12) 3564 33.45 ± 35.80 4.35 (73.12)
Traditional 78 7.81 ± 13.73 3.26 (6.64) 47 8.28 ± 23.37 2.90 (5.51) 125 7.99 ± 17.88 2.90 (5.91)
Other 61 8.66 ± 22.03 2.17 (5.07) 562 6.48 ± 2.55 6.52 (2.40) 623 6.69 ± 7.29 6.52 (4.20)
Communities
Rural 3871 26.02 ± 45.24 23.91 (24.93) 3855 11.06 ± 120.10 6.52 (6.45) 7726 18.56 ± 90.98 7.25 (21.01)
Urban 2715 15.50 ± 32.42 3.19 (11.30) 1959 55.88 ± 31.90 73.91 (57.97) 4674 32.42 ± 37.87 14.49 (70.72)
Economics status
Lowest 20% 468 14.03 ± 42.07 4.35 (8.64) 795 8.97 ± 19.96 7.25 (6.45) 1263 10.85 ± 30.19 7.25 (6.09)
2nd 1300 11.71 ± 21.81 9.13 (4.62) 2135 6.28 ± 16.04 7.25 (6.45) 3435 8.33 ± 18.62 7.25 (8.33)
3rd 1489 18.25 ± 13.60 14.49 (9.42) 615 22.46 ± 56.11 0.80 (26.74) 2104 19.48 ± 32.46 14.49 (20.72)
4th 400 17.46 ± 38.77 7.54 (11.59) 1276 69.99 ± 203.49 73.91 (0) 1676 57.45 ± 179.94 73.91 (59.49)
Upper 20% 2929 29.66 ± 53.13 23.91 (54.78) 993 28.66 ± 32.62 6.52 (67.39) 3922 29.40 ± 48.75 7.25 (54.78)
Total 6586 21.68 ± 40.78 9.71 (20.72) 5814 26.16 ± 101.76 7.25 (73.12) 12,400 23.78 ± 75.78 7.25 (22.75)
USD: United States Dollar; IQR: interquartile range; SD: standard deviation.
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urban communities experienced significantly greater
OOPP compared to non-disabled persons; however, the
reverse association was found in the case of rural com-
munities. Across the economic status,, the people with
associated disability who belonged to middle and/or
upper middle (3rd and 4th) wealth quintiles significantly
spent more than that of non-disabled persons. However,
people having a chronic illness without disability from
richest wealth quintiles spent higher than persons with
an associated disability.
Factors influencing disability with chronic diseases
and out-of-pocket payment
Table 4 presents results of Logistic regression that
predict the odds of having a disability with chronic
Table 4
Influencing factors on chronic illness with disability and out-of-pocket payment.
Variables Model-I Model-II
Chronic illness with
disability vs. without
disability
Out-of-pocket payment
OR (95% CI) Co-efficient (95% CI)
Constant 2.07a (1.05e3.23) 3.16a (2.8e3.51)
Gender
Female vs. male 1.87a (1.06e2.18) 1.56a (1.10e1.81)
Age group
<20 vs. 20e39 years 0.64b (0.41e0.98) 1.22a (1.13e2.35)
40e64 vs. 20e39 years 3.74c (3.27e4.28) 2.40 (1.74e3.06)
65e84 vs. 20e39 years 3.24a (2.74e3.85) 3.96a (1.82e5.10)
>85 years vs. 20e39 years 0.17a (0.13e0.23) 1.50a (1.09e5.51)
Marital status
Married vs. Unmarried 2.13a (1.49e3.04) 5.60a (2.25e6.94)
Other vs. Unmarried 4.54 (3.13e6.59) 1.41a (1.39e1.54)
Education level
No education vs. Higher 2.36a (1.95e4.06) 1.95a (1.64e5.25)
Primary vs. Higher 4.46b (3.19e6.23) 1.18a (1.15e9.27)
Secondary vs. Higher 1.12 (0.80e1.56) 3.09 (0.30e5.89)
Higher secondary vs. Higher 1.81 (1.11e2.96) 1.17a (2.67e1.67)
Income earner
No vs. Yes 2.85a (2.53e3.21) 3.12a (4.80e1.57)
Illness duration in years 1.07a (1.06e1.07) 2.15a (1.12e3.16)
Sought medical treatment
No vs. Yes 1.73a (1.57e1.90) 2.92a (1.16e6.68)
Treatment from healthcare provider's
Public vs. Private 2.27 (1.66e3.09) 3.00c (4.66e1.52)
Pharmacy/Dispensary vs. Private 8.91a (7.38e10.74) 1.27b (1.06e1.48)
Traditional vs. Private 3.23a (1.91e5.47) 8.20a (5.31e9.10)
Other vs. Private 8.48a (5.80e12.42) 2.18 (2.04e3.23)
Residence
Urban vs. Rural 1.31a (1.20e1.42) 0.16b (0.87e1.19)
Wealth quintile
Lowest quintile vs. upper quintile 7.21a (6.41e8.12) 5.43a (6.97e(3.9))
2nd vs. upper quintile 5.26a (4.66e5.92) 8.62a (10.05e(7.19))
3rd vs. upper quintile 0.16 (0.14e0.18) 1.87 (3.25e(0.49))
4th vs. upper quintile 5.40 (4.81e6.06) 4.62 (3.15e6.09)
n 39,245 12,324
R-square 45.65
F-value (Prob > F) 220.64 (0.000)
Root MSE 41.457
Mean VIF (Max) 3.36 (3.85)
BreuschePagan/CookeWeisberg
test (P > chi2)
152.23 (0.001)
Ramsey RESET, F (P > F) 681.91 (0.005)
MSE: mean squared error; VIF: variance inflation factor.
a,b and c denote 1%, 5% and 10% significance level, respectively.
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illness and ordinary least squares (OLS) estimation of
regression analysis to find out the influencing factors
on OOPP health expenditure among the study popu-
lation. The odds of having a disability increased
significantly with increased in age as well as a long
time suffering from the disease. Senior aged (65e84
years) was 3 times more likely to report having a
disability with suffering from some of the chronic
diseases than young aged (20e39 years). We found
that married persons were more likely to report having
a disability than unmarried; unemployed or the people
who had no income sources, were more likely to have a
disability than employed people; and those who were
living in urban communities more likely to have a
disability than persons from rural. The lower 2 wealth
quintiles of household's member had more likelihood
of reporting disabilities compared with those in the rich
category; people who did not receive any healthcare for
chronic disease were more like to report having a
disability compared with those received any health-
care. OOPP among those who reported expenditure
were likely to be higher for persons who were rela-
tively female; child and elderly; married; illiterate and
primary level education; long disease duration;
received any healthcare from an informal healthcare
provider as well as living in urban communities.
Distribution of reducing activities due to chronic
disease with disabilities
Fig. 1 shows that distribution of reducing daily ac-
tivities in the home, school, or working environment
was associated with having a disability, as well as
suffering from some of the chronic diseases. Persons
who had been suffering from asthma and arthritis,
more than half of the reported that they had reduced
their daily activities at home, school or working envi-
ronment. All persons who experienced paralysis had to
reduce their day-to-day operations in the household
and/or at their work place. Among the cancer patients
with associated disability, about 72% of persons re-
ported reduced household and/or workplace activities,
and 69% reduced their academic activities as well.
Discussion
This study reports findings based on nationally
representative data on the distribution of OOPP
healthcare spending and its association at the house-
hold level with chronic illness and disabilities in
Bangladesh. Chronic diseases with associated co-
morbidity are increasing globally with a growing
concern for assessment of the disease burden and
health system efficiency.29 However, limited research
has been conducted in LMICs, where 80% of the
NCDs burden falls.30 We examined the relationship
between combinations of chronic illness with/without
disability on OOPP healthcare expenditure and be-
tween different socio-economic characteristics. In this
study, overall, a high prevalence of self-reported
chronic illness was observed where nearly 40% of
populations were affected by an associated disability.
Cardiovascular disease, arthritis, and gastritis have
found to be highly prevalent and contributed around
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Fig. 1. Distribution of reducing activities due to chronic disease with at least one disabilities.
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50% of total chronic illnesses. NCDs in Bangladesh
have already affected a large population which also be
reported in other studies.2,8,9 However, several studies
conducted in other Asian countries documented the on-
going epidemiologic transition and also found high
economic burden associated with chronic illness.21,24
The prevalence of chronic disease was higher
among women in our study while other studies are also
indicating a higher prevalence among women than
men.31e33 Unlike earlier studies, this study demon-
strated that the prevalence was higher in rural areas
compared to urban areas34 and people >40 years of age
experience higher rates of chronic illness. Earlier
studies also reported that chronic illness conferred a
heightened risk of disability, especially among older
adults.11,35 Also, other studies revealed that women
and the population from rural areas were particularly
affected by disability and suggested to conduct further
research focusing on these groups since they were
often excluded or under-sampled in previous
research.35,36 However, consistent with the earlier
study, our regression model found that probability of
experiencing chronic illness and associated disabilities
was highest among the lowest 2 wealth quintiles and in
older age.35 The study also revealed that men are more
likely to report chronic illness with associated
disability than women, and the population from urban
areas was more likely to experience associated dis-
abilities. This might be explained by the variability of
health behavior practices, as well as factors affecting
the urban and rural areas. Our study findings suggest
that further research would be necessary to understand
the underlying reasons for these variations.
Our study showed that people with chronic illness
prefer to seek care from public hospitals. Bangladesh is
a LMIC, and most of the population is relatively poor;
however, seeking care from a private hospital might be
associated with a higher level of expenditures, such as
consultation fees, the cost for bed/days, and costs for
diagnostic tests. Therefore, most of the people with
poor income status might not be able to afford care
from the private hospital. However, the need for
inpatient care might be associated with the high rate of
public service utilization. Evidence from health system
perspective also showed that the patients with chronic
illness need more inpatient care.37 OOPP healthcare
expenditure for any chronic illness was reported
highest for people 40e64 years old and those with
cancer and chronic heart disease, which is similar to
the findings of studies conducted in Australia.10
However, all people with chronic illness had OOPP
healthcare expenditure irrespective of economic status
reflects the need for social and health protection
schemes from aspect. Policy efforts need to focus on
the elderly population particularly in lowest income
quintiles with chronic illness to reduce OOPP health-
care expenditure and to relieve the economic burden of
chronic disease.
This study analyzed the differences in OOPP
healthcare expenditure between people with chronic
illness with and without disability and found that
chronic illness with a disability was associated with a
significantly higher healthcare expenditure; females
were more likely to have higher OOPP healthcare
expenditure than males. Middle aged with disability
spent significantly more than persons in other age
groups. The highest 2 wealth quintile was associated
with high OOPP healthcare expenditure, which is
consistent with the findings of an earlier study that
showed that people with relatively high income have a
tendency to take better care and are more likely to
report high OOPP healthcare expenditure.10 Our
findings revealed that chronic illness itself is a burden
for any household and causes increased expenditure on
health services; this becomes higher when it is asso-
ciated with disability, which forces persons to use
more health services. As a consequence, the household
has to spend more of its OOPP money on health care.
In this study, higher overall OOPP healthcare expen-
diture for associated disability might be explained by
the substantially higher levels of healthcare utilization,
such as more use of both outpatient and inpatient
services. These findings are consistent with those of
previous studies that have identified a positive corre-
lation between multi-morbidity with OOPP and the
health care utilization.29,38e40 Findings showed that
chronic illness with associated disability is a signifi-
cant determinant of OOPP expenditure, which may
lead to the heavy financial burden for the households.
For example, evidence from a Scottish study showed
persons with multi-morbidity were six times more
likely to have an unplanned hospital admission.41 This
could be a result of more consultations, diagnostic
tests, medications, and frequent hospitalization.
Health care professionals treating people with chronic
illness and associated disability need to be aware of
these potential financial pressures while proposing
treatments, and policy makers need to be aware of the
growing pressures on both personal and government
budgets.
Some limitations should be considered while inter-
preting the results of the study. Since the HIES data is
cross-sectional in nature, there was limited opportunity
to make inferences about the causal relationship
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between chronic illnesses with/without disability and
other associated factors. Further, our findings are based
on self-reported illness, utilization, and expenditure,
which might cause recall bias. However, the relatively
short recall period (last 30 days) of HIES strives to
reduce this potential bias. Additionally, reliance on
self-reported expenditure might be associated with
measurement error.42 We evaluated the incidence and
the associated OOPP expenditure of chronic illness and
for at least one associated disability but did not take
into account the multi-morbidity or the expenses
associated with more than one disability. However,
study findings can be generalized at the national level
as the study gathered data from a nationally repre-
sentative household income and expenditure survey.
Conclusions
The results demonstrated that chronic illness with
associated disability imposes a financial burden on
households, in particular for the low-income house-
holds. The OOPP healthcare expenditure for receiving
care imposes intractable barriers to healthcare to some
households. This illustrates the necessity of financial
risk protection of healthcare expenditures in LMIC
settings like Bangladesh and also express the urgency
of accounting for chronic illness especially for persons
with associated disability. Social and private health
insurance can be experimented with, which can help to
finance health services that are currently limited in
Bangladesh. Furthermore, more attention needs to be
directed toward the rural, and the elderly population
with chronic illness with associated disability since
their households is at the greatest risk of experiencing
higher OOPP. Therefore, the government can take the
effort to strengthen the healthcare system with appro-
priate settings for these patients to be managed and
further optimize health programs to further protect the
population with chronic illness.
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